This paper describes the ULCO Portable Field Anaesthesia Machine, also known as the ULCO Anaesthetic Suitcase. The ULCO Anaesthetic Suitcase is a portable and versatile anaesthetic machine. It consists of flowmeters, back bar with two Penlon Oxford Miniature Vaporizers (OMV 50) and a common gas outlet mounted in the lid of a sturdy aluminium suitcase. A choice of drawover circuit, circle absorber system or a MultiCircuit System valve allows either drawover, circle or Mapleson A or D continuous flow (plenum) anaesthesia to be given in virtually any situation, oxygen supply permitting.
HISTORY
The ULCO Anaesthetic Suitcase was developed in 1984 by Mr Andy Roussos, a design engineer and director in the firm Ulco Medical 1 , in collaboration with the anaesthetist Dr John Taske, who was then a Lieutenant Colonel in the Australian Army Reserve and Director of Anaesthesia at the Princess Alexandra Hospital, Brisbane. Dr Taske was also at that time actively involved in the Australian Government funded Interplast Plastic and Reconstructive Surgery trips to various Pacific Island countries.
The design brief "... was to have some sort of drawover equipment that was very robust, fairly lightweight and did not require any assembly other than the attachment of a breathing circuit. It was imperative that the equipment could be used as a continuous flow system with compressed gases where field hospitals were present, as this could eliminate the need of an additional large operating theatre type of machine. This would allow the Defence Department (Department of Defence Purchase Description 2 ), to standardize on one machine that did all that was required" (personal communication, A.Roussos), which was my primary target.
Expensive contemporary volatile agents were not in use when the Anaesthetic Suitcase was first developed. With the introduction of isoflurane and sevoflurane, the circle absorber system has become the preferred plenum circuit as the MultiCircuit System valve and Mapleson A or D configurations require higher fresh gas flows and consume more volatile agent. These agents have also seen a renaissance of interest in drawover techniques.
DESCRIPTION
The ULCO Anaesthetic Suitcase is a suitcase of the following dimensions: 63 cm long, 42 cm wide, 40 cm deep. It is constructed from aluminium. Fully loaded it weighs 32 kilograms. The case is covered with a durable, khaki coloured canvas cover as required by the Department of Defence Purchase Description 2.4.1.5 2 . The anaesthetic apparatus comprises a solid polycarbonate block type flowmeter connected through a "mode" switch to the "back bar" and a 450 ml open-ended reservoir tube. The switch is labelled "Air+Oxygen Drawover Mode" and "Circle/ Bain Mode". The "back bar" has two Penlon OMV 50 vaporizers in series connected to a one-way valve with a standard ULCO common gas outlet (CGO).
The function of the "mode" switch is to open the air entrainment reservoir tube for drawover anaesthesia and in addition it clearly indicates to the user whether the machine is in drawover or plenum mode. The reservoir volume of 450 ml has been shown to efficiently enrich the FiO 2 3 . The CGO consists of a threaded 22/15 mm cone and a patient safety blow-off valve set to 50 cm/H 2 O maximum inspiratory pressure which incorporates an override button. The CGO also has an oxygen flush valve able to deliver up to 45 l/min of oxygen. The anaesthetic apparatus is attached to the suitcase lid which, when locked open, provides a solid arrange-ment for administration of anaesthesia. Supply of oxygen and nitrous oxide is through standard sleeveindexed fittings.
All the anaesthetic accessories are stored in the body of the suitcase in snug-moulded high-impact washable foam rubber. A metal cover over this storage area acts as a work surface during anaesthesia.
Appendix 1 lists the anaesthetic accessories.
CIRCUITS
The drawover circuit consists of polyurethane reusable plastic tubing, a Laerdal valve, and a selfinflating bag on a "T".
Plenum circuits include a 0.5 kg soda lime canister for circle absorber anaesthesia plus the ULCO MultiCircuit System (ADE valve) 4, 5 for Mapleson A and D circuit configurations.
TECHNICAL DETAILS
Two standard pin indexed regulators are supplied with the machine. For larger cylinder sizes, bull-nosed regulators can be used. Oxygen can also be supplied from an oxygen concentrator.
The solid polycarbonate flowmeter block has two single channels for oxygen (0 to 12 l/min) and nitrous oxide (0 to 10 l/min). It utilizes indicator balls for flow rate rather than the traditional bobbins which might stick in non-ideal field conditions. The solid block flowmeter continues to function at 5 to 10 degree deviation from the vertical. Output from the flowmeters has been tested using a Timeter Tester (RT 200) to confirm accuracy.
DISCUSSION
This is a most versatile piece of apparatus which has been adopted by the Australian Army as their standard field machine. There are about 50 units currently in Ministry of Defence establishments. In addition a number of units have been purchased for civilian and teaching purposes.
The ULCO Anaesthetic Suitcase has been used for nearly two years on a variety of patients in both 801 drawover and plenum modes in the Royal Hobart Hospital and it has proven itself to be a simple and easily operated piece of anaesthetic apparatus. In addition, the ULCO Anaesthetic Suitcase has been extensively used in Bougainville 6 and more recently in Timor as part of the Australian Defence Force medical deployment. The solid polycarbonate flowmeter block is significantly more resistant to damage than the usual glass flowmeters. The indicator balls are unaffected by static. Whilst non-field machines have dual tapered oxygen flowmeters to allow accurate control at very low flow rates, this is not germane to the conduct of drawover anaesthesia with 1 to 4 l/min oxygen supplementation.
THE ULCO ANAESTHETIC SUITCASE
The OMV 50 vaporizer is a "universal" vaporizer and has been calibrated for trichloroethylene, halothane, isoflurane and more recently sevoflurane 7 . The two vaporizers were originally combined in the Triservice apparatus 8 to allow trichloroethylene and halothane to be given simultaneously. Trilene is no longer commercially available although laboratory grade trichloroethylene is used in some parts of the world. The two vaporizers of the ULCO Suitcase allow paediatric halothane anaesthesia to be given as well as adult isoflurane without the need to drain and refill a vaporizer. In addition clinically useful output of sevoflurane can be obtained 7 .
There is no Australian/New Zealand Standard for drawover anaesthetic machines. The ULCO Anaesthetic Suitcase predates the Australian and New Zealand Standard AS/NZS 4059:1996 (Anaesthetic machines-Non-electrical-For use with humans) 9 . Application of this Standard to the ULCO Anaesthetic Suitcase in the plenum mode is fraught with difficulty. For example, AS/NZS 4059:1996 paragraph 13, which deals with plenum vaporizers, clearly should not apply to drawover vaporizers used with continuous flow gas supply and a plenum circuit. Paragraphs 13.4 and 13.5.3 of the Standard refer to agent specific filling systems and prevention of cross contamination by a second vaporizer.
The ULCO Suitcase has no auditory oxygen supply failure alarm or "cut-off device for gases other than oxygen" 10 . The original ULCO Anaesthetic Suitcase design eschewed incorporation of an auditory oxygen supply failure alarm and a gas cut-off device as the apparatus was intended primarily for drawover use with oxygen enriched air. The use of an oxygen analyzer 11 in the circuit is a satisfactory safeguard against giving hypoxic mixtures in the plenum (or drawover modes). In drawover mode, hypoxic mix-tures can only be given if nitrous oxide is mistakenly used. The relevant paragraph 3.2 of the Australian and New Zealand College of Anaesthetists Recommendations on Monitoring During Anaesthesia 11 advises that a device incorporating an audible signal to warn of low oxygen concentrations must be in continuous operation for every patient when an (inhalational) anaesthesia delivery system is in use.
The options of an antihypoxic gas mixture device, an auditory oxygen supply failure alarm and a "cut-off device for gases other than oxygen" will be soon commercially available (personal communication, A. Roussos).
CONCLUSION
The ULCO Anaesthetic Suitcase is a simple and safe portable anaesthetic machine able to deliver both drawover and plenum anaesthesia. Contemporary monitoring of both volatile agent and oxygen saturation has made learning drawover anaesthesia much easier and also safer for the tyro. The Anaesthetic Suitcase is unique in design for robust and utilitarian versatility.
